In order to improve healthy behaviours among rural children in their early years, a physical activity and healthy eating intervention (Healthy Start -Départ Santé) was implemented in rural childcare centres throughout Saskatchewan. The objective of the current study was to evaluate the impact of a multimodal physical activity and healthy eating intervention on educators' provision of opportunities for children to improve their physical activity levels, fundamental movement skills and healthy eating behaviours.
C urrent research indicates that Canadian early years children (0-5 years) spend a large portion of their day engaging in sedentary behaviour. Moreover, children are not meeting the recommended food guide servings for fruits, vegetables and milk products. [1] [2] [3] Combined, these behaviours have been associated with an increased risk of becoming overweight (i.e., body mass index above 25). Children who are overweight before school entry often continue on this unhealthy trajectory and have a significant risk of becoming obese during their youth and adult years. 4 In Canada, over 50% of children aged 6 months to 5 years attend out-of-home care. 5 These settings include licensed childcare centres, licensed day homes and unlicensed day homes. Licensed childcare centres must meet provincially legislated guidelines. In addition, educators working in these centres must hold an Early Learning and Childcare Diploma. Childcare environments can provide a platform for exploring children's behaviours and thus have been identified as the ideal setting for delivering interventions that provide opportunities to introduce lessons, activities and programming aimed at promoting healthy behaviours. 6 Larson and colleagues found that only a limited number of interventions have effectively addressed and reported improvements in both the physical activity and healthy eating behaviours of children in childcare settings. 7 However, a recent systematic review showed that nutrition-focused interventions in childcare settings can positively influence children's fruit and vegetable consumption and their nutrition-related knowledge. 8 Similarly, a systematic review of physical activity interventions
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found that factors such as manipulation of playground equipment, the number of children playing at one time, and goal-setting and reinforcement have the potential to promote physical activity participation among children in childcare. 9 In the province of Saskatchewan, there are over 215 licensed childcare centres, 10 and a number of these centres are located in rural communities (populations less than 10,000). 11 Educators in these rural childcare centres have reported being influenced by a number of unique factors when attempting to provide physical activity and healthy eating opportunities for early years children. 12 For instance, access to resources that support physical activity indoors during winter months and access to fresh, inexpensive healthy foods year round have been identified as barriers to promoting healthy behaviours among children in care. [12] [13] [14] To our knowledge, no interventions have considered the unique factors influencing both physical activity and healthy eating practices in rural childcare centres. The primary purpose of this research was to pilot test a bilingual (French and English) multilevel, community-based intervention, Healthy Start/Départ Santé (hereafter referred to as Healthy Start), 15 in rural childcare centres in Saskatchewan. The study objectives were to a) determine whether the Healthy Start intervention contributed to increases in physical activity levels, improvements in fundamental movement skills and healthier eating behaviours among early years children aged 3 to 5 years; and b) describe educators' perceptions of Healthy Start and its influence on the provision of physical activity and healthy eating opportunities within the childcare centre environment.
METHODS

Settings and participants
Licensed childcare centres were recruited through researchers' connections in rural communities and by convenience sampling. The six participating childcare centres (three Francophone and three Anglophone) were located in five different rural and semirural communities in Saskatchewan. One rural community offered both a Francophone and an Anglophone childcare centre. The communities were matched as well as possible on size and geographic locale. Parental consent was obtained. After losses to follow-up a total of 69 children participated in the study. Losses to follow-up occurred if the children had left the centre or were not in attendance during midpoint and/or endpoint data collection. A total of 16 children were lost to follow-up or had missing data. The mean age of participating children was 4 years 9 months. In the intervention group (n = 42) 61% of children were male and 39% were female. In the comparison group (n = 27) 67% were male and 33% were female. Together, 19 female early childhood educators (intervention group [n = 11] and comparison group [n = 8]) participated in the intervention.
Healthy Start intervention
Guided by McLeroy's ecological model 16 and a population health approach, 17 this targeted multilevel intervention aimed to instigate behaviour change among early years children (3-5 years) and their educators by systematically targeting factors at various levels (e.g., individual, interpersonal, institutional, community and public policy). The Healthy Start intervention consisted of four components: the Healthy Start Implementation Manual; the HOP (Healthy Opportunities for Preschoolers) physical activity resource; the Food Flair healthy eating resource; and ongoing support for educators. The Healthy Start Implementation Manual was a step-by-step guide for implementing, tailoring and adapting intervention activities and resources to fit the needs of various childcare centre environments. The second was HOP, a physical activity guide and activity bag (containing child-tested activities and materials) developed to support educators in providing opportunities for increasing physical activity and improving physical literacy (emphasizing the development of fundamental movement skills) among children. The third component was Food Flair, a recipe book that included activities for engaging children in food preparation and encouraging healthy eating. 15 HOP and Food Flair are part of the evidence-based physical activity and healthy eating resource LEAP (Literacy Education Activity Play).
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Ongoing support and monthly communication was the fourth component provided to intervention centres over the course of the intervention. The intervention training and ongoing support were delivered by two certified LEAP trainers. The implementation activities of the Healthy Start intervention and corresponding components are depicted in the program logic model (Figure 1 ).
Evaluation
A wait-list comparison intervention design (48-week delayed intervention) was used to evaluate the effectiveness of Healthy Start. A total of six rural childcare centres participated in the study (three intervention centres and three comparison centres) (see Table 1 ). The childcare centres were randomly assigned to the intervention or comparison group. The intervention centres received the Healthy Start intervention immediately after baseline measurement, and the comparison centres were trained in Healthy Start after the 48-week intervention (following the endpoint measurement). Accelerometers: The physical activity levels of children were assessed with Actical accelerometers (Mini Mitter Co., Inc., Bend, OR). Children wore accelerometers for seven consecutive days at three time points (baseline, mid and post intervention). Accelerometers measured movement in 15-second epochs, and cut points for children's physical activity intensities (sedentary to vigorous activity levels) 18 were applied to produce a series of activity intensities measured in minutes, representing all activity levels (e. 
Test of Gross Motor Development Skills II (TGMD II):
Children's fundamental movement skills were measured using the TGMD II. The test evaluates 12 skills that are subdivided into two skill areas: locomotor movement skills and object control skills. The TGMD II testing took place at baseline and post intervention in both intervention and comparison childcare centres. In order to get a combined measurement, subtest scores were summed and converted into a total gross motor quotient (GMQ), which factored in the child's age.
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Menu review: The childcare centre menus were collected and reviewed at three time points (baseline, mid and post intervention) to determine to what extent childcare centres were meeting the guidelines outlined in the provincial nutrition policy. 19 
Environment and Policy Assessment and Observation Tool (EPAO):
Environmental scans were conducted at baseline and post intervention with the EPAO tool. 6 The EPAO is a comprehensive tool designed to measure various aspects of the childcare centre environment related to the promotion of physical activity and healthy eating.
One-on-one educator interviews: Interviews were conducted with the educators and directors in the intervention group. Participants were asked to describe their overall experience with implementing Healthy Start and to discuss any changes in children's physical activity and healthy eating behaviours over the course of the intervention. A semi-structured interview guide containing openended questions was used to facilitate the interviews.
Analysis
Descriptive statistics were computed on data from accelerometers, TGMD II, menu reviews and environmental scans. All statistical analyses were carried out using IBM SPSS Statistics 20 for Windows. Data were considered statistically significant if a two-tailed p value of less than 0.05 was reported. Participants with missing data were not included in the data analysis.
Before the SPSS analysis was performed, raw accelerometer data were analyzed using custom software, KineSoft version 3.3.63 (KineSoft, Loughborough, UK), and standardized quality control and data reduction procedures were carried out. 20 For analysis of accelerometer data, the criterion for a valid day was 8 hours of consecutive wear, and the criterion for non-wear was 60 minutes of consecutive zeros, allowing for 2 minutes of interruptions. All data with at least one valid day of data were included in the analyses. Analysis of variance was used to evaluate differences within and between groups in activity levels, and when appropriate Tukey post-hoc tests were performed. Independent and paired samples t tests were performed to compare baseline and post GMQ, menu review and environmental scan scores between and within groups. Educator interviews were transcribed verbatim. Thematic analysis was used to analyze the interview transcripts. 21 Themes were defined, named and categorized into one of the five ecological levels to accurately represent educators' experiences and perceptions of the intervention. Participants were given an opportunity to review and confirm the themes defined during analysis.
RESULTS
Children's physical activity levels
As the intervention was implemented in childcare centres, the accelerometer data reported focused on the weekday physical activity levels of children aged 3-5 years while they were attending their childcare centre. Baseline and endpoint results for average weekday wear minutes, counts per minute and minutes of activity at various levels of intensity are reported in Table 2 .
In relation to physical activity levels, between group differences in endpoint MVPA levels indicated that children in the intervention group were engaging in significantly more MVPA than the comparison group. An obvious pattern was observed with the intervention group showing an increase in TPA levels over the course of the intervention. This increasing pattern was not reported in the comparison group; rather a decreasing pattern was observed. Additionally, although not statistically significant, a decrease in SED behaviour was observed post intervention in the intervention group.
Children's fundamental movement skills
Between and within group differences in TGMD II scores at baseline and post intervention were not significantly different. However, greater improvements in the intervention group from baseline to post intervention were observed. The TGMD II scores in the intervention group increased from a mean of 59.63 (SD = 23.83) at baseline to 64.00 (SD = 28.34) at endpoint, whereas those observed in the comparison group increased from 53.19 (SD = 35.58) at baseline to 56.80 (SD = 26.55) at endpoint. Table 1 . 
Childcare centre menus
On the basis of the weekly menus reviewed at baseline, midpoint and post intervention, neither group (intervention nor comparison) met all provincial nutrition policy guidelines five days a week (e.g., 100% of the time). Overall, no significant differences were reported between the intervention and comparison groups or within each group. However, analysis of baseline data indicated that the comparison group was meeting the nutrition policy guidelines more regularly, although the percentage decreased from baseline (94%) to post intervention (92%). Conversely, childcare centres in the intervention group met the nutrition guidelines more often post intervention (83%) than at baseline (78%).
Childcare centre environment
Overall, between groups differences for environmental scan scores at baseline and post intervention were not statistically significant; however, the intervention centres did have a higher post intervention score (mean = 25.00; SD = 3.75) than the usual practice centres (mean = 17.50; SD = 3.30; p = 0.06). Again, although not statistically significant, a general increasing pattern was observed within the intervention centres, indicating improvements in the physical activity and nutrition environment from baseline (mean = 21.33; SD = 3.36) to post intervention (mean = 25.00; SD = 3.30).
Experiences and perceptions of educators
One-on-one interviews were conducted with educators in the intervention group (n = 11). The interviews provided an avenue for monitoring fidelity to the intervention and for gaining insight into the educators' perception of how the intervention influenced physical activity and healthy eating within the childcare centre. A description of key themes and corresponding quotes representing educator perceptions can be found in Tables 3 and 4 .
DISCUSSION
Previous research investigating physical activity and healthy eating among early years children (primarily in childcare settings) has identified multiple factors shown to influence these healthpromoting behaviours. [22] [23] [24] Moreover, rural childcare centres have reported being influenced by additional factors associated with geographic location, such as resources and training for educators, access to facilities and space for indoor play, and access to fresh, healthy food year round. 12 The current pilot study tested the effectiveness of Healthy Start in addressing specific factors shown to influence physical activity and healthy eating within rural childcare centres. Given where Health Start was implemented, it should be noted that the findings of this study are primarily applicable to licensed childcare settings. In relation to physical activity, the Healthy Start intervention aimed to increase children's physical activity levels and improve children's fundamental movement skills through targeting various factors at multiple levels. Accelerometer results indicated that children in the intervention group had significantly higher MVPA levels post intervention than the comparison group. In relation to children's movement skills, although significant differences were not observed, there was an obvious pattern indicating that children in the intervention group had greater improvements in their fundamental movement skills than children in the comparison group. This is important, as the development of fundamental movement skills is influential in determining physical activity participation both during the early years and over the course of an individual's life. 25, 26 A systematic review of interventions in childcare settings targeting healthy behaviours and obesity prevention recommended that interventions should emphasize adult role modelling and incorporate aspects of Bandura's social cognitive theory/social Educator perception of changes in children's physical activity behaviours (interpersonal)
Many educators noticed substantial improvements in children's fundamental movement skills (e.g., throwing and kicking a ball).
"Improvements in physical literacy were obvious, especially among one child who had really struggled with activities in the past. We saw such an improvement that the mom was even on board and began using Healthy Start activities at home to help her child". (D) "Since the children often choose the activities they are excited to play them." (D) "They love to see the book and bag come out." (D)
Incorporation of activities (institutional)
Some centres added a Healthy Start section to their weekly lesson plans.
"We score each activity with an X or p , depending if the children like it." (D)
Physical activity during winter months (institutional)
Increased opportunities, particularly in the winter months. "We built a big hill in the yard so the kids could run up and down it and use it for sledding in the winter." (D) "We were able to do a lot of activities from Healthy Start indoors in the winter." (F)
Use of local facilities (community)
Some centres began to regularly use community facilities for physical activities.
"We walked over to the school to use the gym, the kids really enjoyed that." (D)
Physical activity policy (policy)
Currently there is no provincial physical activity policy for childcare centres; however, the intervention instigated educators and directors to start thinking of how they could develop their own centre-level physical activity policy.
"We sort of have an unspoken policy about going outside, unless it is really cold. But I think it would be good if wrote down and made sure parents knew about it." (F)
learning theory. 27 Educators indicated that Healthy Start was able to increase their confidence and, in turn, behaviours associated with the provision of healthy opportunities for children. This is important, as it is well known that young children are more likely engage in a particular behaviour if an adult (parent, educator, etc.) is modelling the same behaviour. 28 Moreover, increased fidelity and effectiveness of the intervention was reported in centres where educators regularly engaged in physical activity and healthy eating in their personal lives. This finding emphasizes the importance of focusing on educators' personal health-related behaviours. The Healthy Start intervention also prompted educators to engage the children in discussion about healthy eating and to use food preparation as a learning activity. Experts suggest that using an interdisciplinary and applied approach, which integrates disciplines (reading, writing, math, etc.,) and combines learning environments (indoor and outdoor settings) based on real-life applications, can promote brain and cognitive development and increase focus not only among school-aged children but during the early years as well. 29, 30 One centre created a garden space outside where the children grew their own vegetables during the summer months.
Children also wanted to be involved in food preparation, and some centres began using the child-friendly recipes in Food Flair and cooking with children on a regular basis. When children participated in these activities, they were more open to trying new foods.
Strengths and limitations
As with any research, there were limitations to this study. The small sample, although not an issue in qualitative research, proves to be problematic when employing quantitative methods. Although this was a pilot study, the small number of participants likely contributed to the overall lack of non-significant results, even when differences appeared to be large. Moving forward, a power calculation should be computed in order to determine the necessary sample size.
Another limitation was the time of baseline data collection. Childcare centres typically follow the school year calendar; as such all administrative tasks and scheduling, including meal planning, were carried out primarily during the summer months. Baseline data collection took place in early fall, and the 4-6 week rotating menus used by childcare centres had already been developed. Therefore, a number of directors and cooks were not particularly receptive to changing the menu, and so menu reviews may not have accurately portrayed the potential effectiveness of Healthy Start in encouraging educators and cooks to provide a variety of healthy foods.
Among the strengths of this study was the fact that a wait-list comparison design was employed to evaluate the Healthy Start intervention. The use of a comparison group allowed researchers to conclude with more certainty that changes associated with physical activity in the intervention group could be attributed to the Healthy Start intervention. Additionally, a wait-list ensured that the centres in the comparison group were also provided the opportunity to implement and benefit from Healthy Start, thus limiting the ethical challenge that arises when offering a program only to the intervention group. A second strength was the intersection of the ecological model and a population health approach. This intersection assisted in not only targeting specific factors while designing and implementing the intervention but also guiding the evaluation. Specifically, researchers were able to identify how the intervention successfully influenced or failed to address specific factors (influencing physical activity and healthy eating) in each ecological category and any interactions between categories.
IMPLICATIONS AND FUTURE RESEARCH
The lessons learned in this study can improve the Healthy Start intervention. Specifically, the limitations discussed above will be addressed through a revision of the intervention and data collection procedures. This will support the effective expansion of Healthy One childcare centre started a garden, and children were more open to trying a variety of new foods when they understood where the food came from and when they helped to prepare food.
"We have gotten the children to help us prepare the food, they really like this and they (children) are more open to try new foods when they help prepare the snack or meal." (D)
Challenges for cooks (interpersonal)
Some educators reported that cooks needed further support and education as they resisted incorporating the Healthy Start recipes into the centre menus. Additionally, it was suggested that Healthy Start recipes should be revised to include larger serving sizes because currently most recipes only provide 4 to 8 servings.
"The cook has used Food Flair a handful of times, but I think she needs more training on healthy cooking and how to easily incorporate the recipes into our menu." (F) "Recipes were good but had to be adapted for larger groups and this took some time." (F)
Centre menus (institutional) Some centres used a pre-existing rotating menu that had been developed and approved by centre directors before the intervention implementation. Therefore some cooks were resistant to making large menu revisions to incorporate recipes.
"We have a rotating menu and it would be a lot of work for the cooks to revise it to incorporate all the recipes from the resource (Healthy Start)" (D)
Access to fresh produce year round (community)
Although Healthy Start provided information about affordable seasonal fruits and vegetables, educators commented that small rural grocery stores had limited fresh produce particularly in the winter months.
"We are limited by the produce available at the local grocery store : : : there is not a lot of selection in the winter months." (D)
Adhering to provincial nutrition policy (policy)
The recipes suggested in the intervention made it easier for staff to regularly incorporate healthy foods into the menu and thus follow the provincial guidelines.
"It (Healthy Start) was very helpful in following nutrition guidelines." (D)
HEALTHY START -DÉPART SANTÉ Start to childcare centres within and outside of Saskatchewan, in turn promoting the healthy development of early years children in childcare throughout the province and beyond. Future research should aim to understand educators' own behaviours and their selfefficacy to not only deliver but also engage in health-promoting programming with the children in their care. CONCLUSION : Les leçons de cette étude peuvent servir à améliorer l'intervention Healthy Start -Départ Santé pour que l'on puisse efficacement en étendre l'application aux centres de la petite enfance à l'intérieur et à l'extérieur des frontières de la Saskatchewan, pour ainsi soutenir en retour le développement sain des jeunes enfants (0 à 5 ans) dans la province et ailleurs.
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